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(54) HHCTPYMEHT JUW XOXIOHHOfl PA3JIAW TPYB 
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Hj o o pdieate otbochtoi k Mmiuioo6pa6ance 9 
opejoiasRvmo ana oCpaficma-oraepcndl b Tpy 
Gax a moxct fern ncnoiuoBaao njm oxojna- 
mural otipafonce Ajp p qqqww ccaaoc crraepcndl 
jpyfl ana nupo-nifeBMo- « mBtmraux Atta- 
nt& MotoAOM ae<J>opMmm>HHore nparamBaiou 
CoopHOWom). 

IbBeciea mcrpyMtm ana pttwn TpyG, co- 
ABpaouptft cTynevnaTyio onpaaicy c ttanpecco- 

BBXKMMM tit NM flC^OpMHpyWttHMJI KOifttttMH. 

kb oca oapasKB BbmonncB* BUUHAprocxas 
ptcnraca, i cTtKxax onptBKH - panmmBMa 
Of fBepcnw , t» ropoax icoiiea - pwaunwrwe 
nam. coo6maicnip»ca c otbcpcthbmb onpaaicH. 
HnopyMCHT cna6*cH chctcmo* noorm paflcweft 

XMAKOCTH B 06pJ30BaHHWC OTBepCTIUTMJI H I»3a- 
MB KlHUtN (I). 

HuflrimrenMioR atxncon Mexny noBepxHociwo 
Tpyot* n pafoqHMM kohmpmh npn pa6orc no- 
vo RRCTpyMtHTB JfBJI*CTC>I FUpOBOM CJTOB, 0&> 

puyioaooica b pc3ym>T3TC RarpcBa paooieH 

BOUDCOCTH B nonOCTM HHCTpyMCKTa AO TCMne- 

patypw topoofipaKJsaHMa, oh pa6oxarr tojtmco 
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■no npeffBtpHTCJttHO HirpcioMy ao TCMncpaTypM 
ropnero Ae<J»pMHpoBaHJW Meranna Tpy<5M. 

HeAoctancoM^ TToro imcTpyMeina aBJwetc* 
to, ho Ana nonroTOBKB k paoore oh TpeGy- 
cr 3ap*AKB pa&wefi xhakoctmo ooaocth h 
5 npcABapHTcnmoA pawn sbxoahoto kohxu 
Tpyou. Ha bmxoac R3 tpytfw nocjie oKoma- 
Kxa nponecca paaAaiB HHCTpyMem HarpeBaeica 
AO TCMntptTypw Bume napooopaaoBaiow pa6o- 

t|eft BCHAKOCTH, TTO BM3UBACT OnpCACnCHHWe 

10 HtynoocrM npN wcnnyaTtuHH. Tohhoct* o6pa- 

OOTKM OTBCPCTHfl TUCHM HHCTpyMCHTOM HCBW- 

cotca*. 

Ucjtt .reoopeTetma - noBbiiucHHC tcatecTBa 
o6pa6otxH. 

15 nocTaBJieHBa* Aenb AocntracTca tcm, <tto M> 
bccthwh HHCTpyMCHT, coAepacamHH nonyio on- 
paaicy c HacajKCKHbiMH na net nct}>opMHpyK>- 

UXKMH 3ACMCHTaMH» B CTCHKaX KOTOpOH BNnon- 

ro hchu paAHajibHue oTBcpcnw, a Ha Topuax 
Ae4K>pMnpyiouutx incMCMTOB, o6paiucHHbrx ohhm 
k ApyroMy, - panjtamHbtc na3W, a Tax** ho- 
tmhhk paobqcH khakocth Ana nonaw tt a 

06pa30B8HHMC OfBCOCTHJIMH H Ha33MM KaHam»l v 
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CH*6*eH cMOHTHpoBainn»iM b pacto<n<e cmpaB- 
km c B03Mo>KHocaio occboto ncpcMfuicHWi no 
nuM iutokom c nopumcM, Ka HapyxHOH no- 
BcpxHocrH Kotoporo BbmomieHa Konbueaaa npo 
TOHxa, cocwHCHHaji c nojiociBio niTOKa n c s 

OilHMM H3 paj&taJTbHblX OTBCpCTHH OnpaBKH, 8 

nonocr* urroKa cocjxHHCHa c hctoihmkom pa6o- 

<KH 3KHAKOCTH, B KaiCCTBC KOTODOH HCTOnWO- 

eana cMaobiBafomaa acmucocTb. 

I la <Kpre*e noK33aH o6udw bha npeAJiarae- 10 
Moro HHCTpyMcma, pa3pe3. 
. Hhctpymcht conepacHT KopnyoonpaBKy 1, no 

OCH OnpaBKH BMnOHHCHO lOUIHHJipHlCCKOC OT- 

Bepcrne c pa3MciucHHMM b hcm noflBJWWbiM 

3JICMCHTOM - nOJlblM IUTOKOM 2 C nOpiOHCM, |5 

BbmonneiaaiM saoAHo co iutokom. Ha nopui- 
ne BwnoratCHa KonbueBaa nponwxa e 9 coenw- 
neiniaa c nonocTMo ^ nnoKa. B crcHKax ort- 
pa&KH npcnycMOTpcHN pawHamitbic oTBcpcnw 
a juia nonBona CMaaorooH *chakocth k na3aM ^o 

6 113 TOpoaX AC^WpMIipyiOWHX 3JICMeHT0B 3. 
UItOK, yCTaHOBnCHHWft C BO3MO*CHOCTbI0 bo- 

BpaTHo-nocrynaTCJibHoro hdiwcchjw b nonocra 
onpaBKH OTHOCHTcnwio pajwanuibix otbcpcthh 
b arcracax, npcncAOBaTcm>HO pacnpcnenaer no- 2 5 
tok CMaaowoH xmococm k tobbm o6pa6omcH. 

Pa6o»mc sjicmchtm 3 c yaeninHBaJWAHMiica 
k Bbtxony jwaMcrpaMH nocaacenbi in rounawr 
pmeocyio <BCTb onpaBKH, nnomoc npnacarae 
Apyr k Apyry pa6oiHx sjicmchtob h ynepxainie^ 
kx b raxoM coctohhhm o6ecne<otBacTca rafixoH 
4, HaBmrocBaKmieHCfl Ha nepenjooio «ecn> on- 
paBKH. 

PaGoxy HHcxpyMCHTa mokho npocneAHTb Ha 

npHMCgC 06pa60TKH OTBSpCTHff fDWMCTpOM 

70*°^mm npn npoTHfHBaHHH saroTOBKH H3 Tpy" 
6m c AHaMerpoM oTaepcnut 67 mm h ronmn- 

ROH CTtHKH 10,5 MM, MaTCpHaJl - AHpKOHHH- 
HHOdHCBblH «UiaB MSpKH 3-125. 

06pa6dTKB npoH3Bon>rrcH m Bcpnocajn>HOM 
npcccc MOECJiH 1T-6330 c ycKJDWM 100 tc. 

HltCTpyMCHT 3aKpcnJWCTCH B BCpXHCH Tp3B«p- 

cc npecca, oiBcpcrac b Tpy6c pasnawT Ha 
pa3Mcp itf 0 ? 1 ^** c tia6opOM pa6<WHX 3jicmch- 

TOB H HapyaCHWMH HHBMCTpdMH COOTBCTCTBtHHO: 

67,50; 68,75,70.35; 70.55; 70.06 + 70,08 mm. 45 
IlpH o6pa6oTKC HapyncHUH jmaMeip Tpy6w yae- 
juroiBacTCH flo 90 mm, ynpyraa ycaAxa coctaa- 
jwct 0.47 - 0,52 mm, Bcmrona ynpowHHO- 
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ro cnon - 1000 1100 mkm. Flpn ABH*e- 

HMH HHCTpyMtHia BIIM3 npH nOAXOflC K BCpX- 

HeMy Topuy saroTOBKH 5 b unoK nocrynacT 
CMa30Hnaa aauucocTb (Maoio HHnycTpHanbHoe 
20-30), KOTopaa HanpaBnacTca tepc3 pajwaabp 
Hbie OTBcpcnw b onpaBKC k paAHanbitbtM na- 
3aM Ha Topuax nepBoro Ae4>opMHpyiomcro 
3neMeHTa« flpn nocncnyiomcM abmkchhh KHcrpy- 

MCHTa BHH3, U1TOK ncpeMCUiaeTCa BBCpX H 

nocncaoBaTcnbHo pacnp|ncnacT cMasoHHyio acmv 

KOCTb K flC$OpMHpy»mHM 3neMCHT3M. npH o5» 

pamoM xonc HHcrpyMCHTa unoK B03BpantaeTca 
b HHJOfce HcxonHoe noaoaceHHe, flCTank kibjio- 
kbctch H3 onopHoro cTaxaHa H hhkji noBTopa- 
CTca. 

3k OHOMJTtCCKHMf 3(|xJ)eKT OT HCnOJTb30BaHKH 

npennaracMoro HHCTpyMcma npn HaroTOBJWHHJi 
KoMruicirra AeTaaeii ira anna par cocraanacT 
50 Tbic. py6. 3a ctct yMCHbiucHHa nprarycKOB 
npn oKomaTcabHOH o6pa6oncc h aaMCHbi one- 
panHB pacTO*ocH OTBcpcnw Ha nc<}>opMauHOH- 
Hoe npoTHnmaHHC 6cs awmn MCTanna. 



OopMyna H3o6pcTCH«a 

HHcrpyMCHT Ana xohoahoh pasnavi Tpy6, ooAep- 
aainHH nonyio onpastcyc HacaaccHHUMH Ka hcc a^ 

^OpMHpyiOniHMH 3ntMCHTaMH, B CTCHKtX KOTO- 

. pon BwnojiKCHw paAHamKMe OTBCpcraa, a Ha 
Topuax Ae4K>pMapyioaoix 3ntMCHTOB, o6pamen- 
hux oahh k npyroMy - paAHajibHwe na3W, a 
Taxace hcto«ihhk pa6cwc« acHAKOcm Ana nona- 
qn ee b o6pa30Baj&n>ie OTBcpcniaMH h na3aMH . 
xaHanu, o i n h i a » m h (Tc « tcm, 
qro, c ucnbfo noBbnucHKa Ka^ccrea o6pa6orxH, 
oh cHa6aceH CMOHTMpoBaHHWM b nonocTH on- 
* paBKH c B03MoacHOCTbio oceBoro nepeMemtiou 
nonbiM iotokom c nopuiHCM, Ha HapyacHOH no- 
BcpxHocra Koroporo BbmonHCHa Konbueaaa npo- 
woca, cocAHHCHHaa c nonocnio urroKa h c 
oahhm H3 paAHanbKboc oTBepcnw, a nonocrb 
uiroKa coeAHHena c hctowhkom pa6o<jefi *m- 

KOCTH, B KOTCCTBC KOTOpOM HOIOnb30BaHa CM3- 

3braa»maa aauucocrb. 

HCTOTOHKH HH()>OpMaUHH, 
npHHffTblC BO BHHMaHHC npH 3KCnCpTH3C 

1. ABTopcKoe CBHACTCJibciBo CCCP N* 614862. 
ka. B 21.0 41/02, I3.U-76 (npoToinn). 



959878 




3M - 




• 44 




FenzKTop , B. Jtoapemco 



CocraBHTcm* H KararroHOB 



TCXPCA M. PtHBCC KoppCKTOp T. PfcUWTHHK 



3aKaa 7095/12 Tapa* 845 nonnncnoe 

BHHHF1H TocyflapciBCHHoro komkicm CCCP 

DO AeJUM K306pCTCHKM H OTKpUTHM 

113035, MoocBa, >K-35. Payuicxa* jl 4/5 
Owma/i linn w naTCHT w t r. yjrropon. yn. npocKnww, 4 



; .,k?<^^| 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)959878 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied March 5, 1981 

(21) 3256044/25-27 with the attachment 

of application No. - 


(51) Int. CI. 3 
B 21 D 41/02 


USSR State Committee 
on Inventions and Discoveries 


(23) Priority - 

Published September 23, 1982, 
Bulletin No. 35 

Publication date of specification 
September 23, 1982 


(53) UDC 621/774.72 
(088.8) 



(72) Inventors L. S. Chirkov, A. A. Chertishchev, M. I. Plyshevskiy, V. A. Rassadnikov, and 

R. N. Kudelin 

(71) Applicant — 



(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1], 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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